The discus fish (Symphysodon spp.) is an endemic species of the Amazon that is 20 among the most popular ornamental fish around the world, and is usually used as the 21 model animal for studying the diversification of Amazon fish. Here, a comparative 22 analysis of two species of discus fish, i.e., S. haraldi and S. aequifasciatus, based on 23 several antioxidant indexes was conducted, to test the hypothesis that cold resistance 24 might correlate with the diversification of discus fish. We set up a continuous 25 sequence of three temperature programs, namely cooling (28 °C to 14 °C; -1 °C/h), 26 cold maintenance (14 °C for 12 h) and recovery (14 °C to 28 °C; +1 °C/h).
Introduction
decrease in NADPH absorbance at 340nm was measured with a spectrophotometer For all parameters, data were expressed as mean ± standard error (SE). Statistical 149 analyses were performed using SPSS, PASW statistics 20.0. A one-way analysis of 150 variance (ANOVA) was performed to test for the effects of sampling species and 151 temperature on the oxidative stress response values (tested separately) followed by the 152 Tukey test. A significance level of 0.05 was used in all test procedures. 153 To intuitively inspect the tendencies in the variation of hardiness indexes 154 between the temperature processing and species, we produced a heat map and 155 comprehensively evaluated hardiness indexes using subordinate function (SF) method 156 combined with principal component analysis (PCA) and correlation analysis. 157 Follow the data were standardized by Z-score, the heatmap was constructed by 158 Sanger (V1.0.9). 
Weights of various comprehensive indicators were calculated as:
The D values of the different treatments were calculated as: variability, the latter value was always statistically significantly higher than the former 180 except t6 (p < 0.05) ( Fig. 2) . Neither S. aequifasciatus nor S. haraldi showed significant response under cold stress 197 on GSH content ( Fig. 4) . However, the latter value was always significantly higher 198 than the former value. biomarkers of oxidative stress, from the highest (red) to the lowest (blue). 
